Rubia yunnanensis DIELS is a perennial climbing herb belonging to the family Rubiaceae.
L-rhamnopyranosy1-(1→2)-b -D-glucopyranoside, 9) 2-methyl-1,3,6-trihydroxyanthraquinone-3-O-(6Ј-O-acetyl)-a -Lrhamnopyranosyl-(1→2)-b-D-glucopyranoside, 9) lucidin primeveroside, 15) munjistin, 12) and baicalin 16) by comparing their physical and spectral data with those in the literature, or by direct comparison with authentic samples. 2-Hydroxymethylanthraquinone and baicalin were isolated for the first time from the genus Rubia.
Results and Discussion
Rubinaphthin A (1) was isolated as an optically active pale yellow powder. It showed a protonated molecular ion peak at m/z 367.1033 [MϩH] ϩ in high-resolution (HR)-FAB-MS, corresponding to the elemental composition C 17 , provided evidence that 1 is a naphthohydroquinone derivative 11, 12, 17, 18) containing a hydroxyl group and carboxylic acid substituents. The downfield-shifted hydroxyl signal at d 14.00, caused by intramolecular hydrogen bonding, led to the placement of the phenolic and carboxylic acid groups at the ortho-position. A lone singlet signal at d 7.43 in the 1 H-NMR spectrum coupled with two downfield aromatic carbons at d 145.7 and 156.1 in the 13 C-NMR spectrum indicated the presence of a further oxygenated substituent at C-4. The 1 H-13 C three-bond correlation between the proton signal at d 8.27 (H-8) and the carbon signal at d 156.1 (C-1) in the heteronuclear multiple bond connectivity (HMBC) experiment showed the hydroxyl group to be located at C-1. Thus a 1-hydroxyl-2-carboxyl-4-oxygenated naphthohydroquinone nucleus was established. A typical anomeric proton at d 4.86 (d, Jϭ7.6 Hz) in the 1 H-NMR spectrum, together with the six-carbon signals at d 61.1, 70.1, 73.9, 76.8, 77.6, and 102.8 in the 13 C-NMR spectrum revealed the presence of a b-glucose moiety in the molecule. Furthermore, a nuclear Overhauser effect (NOE) between H-1Ј (d 4.86) and H-3 (d 7.43) as well as the 1 H-13 C three-bond correlation between H-1Ј and C-4 (d 145.7) in the HMBC spectrum confirmed a C-4 glucoside. The complete proton and carbon signal assignments were established by correlation spectroscopy (COSY), 1 H-detected heteronuclear multiple quantum coherence (HMQC), HMBC, and rotating frame Overhauser enhancement spectroscopy (ROESY) experiments. According to the above analysis, the structure of rubinaphthin A was assigned to be 2-carboxyl-1,4-naphthohydroquinone-4-O-b-D-glucopyranoside (1).
Rubinaphthin B (2) was also isolated as an optically active pale yellow powder. Its molecular formula was determined to be C 22 
Experimental
General Procedures Melting points (Yanagimoto apparatus) are uncorrected. Optical rotations were recorded on a JASCO DIP-370 digital polarimeter. UV spectra in MeOH solution were obtained on a Hitachi UV-3210 spectrophotometer. IR spectra in KBr disks were recorded on a Shimadzu FTIR-8501 spectrometer.
1 H-and 13 C-NMR spectra were determined on a Bruker AMX-400 or a Varian Unity plus 400 NMR spectrometer.
Chemical shifts are shown in d values (ppm) with tetramethylsilane (TMS) as an internal standard. Mass spectra were recorded on a VG 70-250S mass spectrometer.
Plant Material The roots of R. yunnanensis used in this investigation were collected in Jiu Jiang Xian, Yunnan Province, Peoples' Republic of China in July 1996, and identified by Professor C. S. Kuoh. A voucher specimen (TSWu 96021) has been deposited in the Herbarium of the National Cheng Kung University, Tainan, Taiwan.
Extraction and Isolation The dried root of R. yunnanensis (4.2 kg) was extracted with methanol (30 l). The combined methanol extracts were concentrated under reduced pressure to give a brown syrup (1.0 kg) which was partitioned in succession between CHCl 3 and water, and then EtOAc and water. Then the water layer was extracted with n-BuOH. The CHCl 3 layer (185.0 g) was subjected to column chromatography over silica gel eluted with a gradient of CHCl 3 Rubiaphthin D (4) (10.31 mg) was hydrolyzed with b-glucosidase (5000 units) in H 2 O (6 ml), first warmed for 3 h at 37°C and then stored for 64 h at room temperature. Two hydrolyzed products were isolated by Sephadex LH-20 column chromatography, one of which was identical to rubinaphthin C (3) 
Hydrolysis of Rubiaphthin D (4)

